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SWU Sci. J. Vol. 36 No. 1 (2020)76
Small-Scaled Analysis for Amylose Content in Brown
Rice and Thai Rice Clustering based on Amylose Content
Parama Praphasanobol1, Waraluk Kasettranan2, Chanita Paliyavuth2,
Supaporn Chanbuathong3, Somsong Chotechuen4, Peerapon Moung-Ngam3,
Angsutorn Wasusun4 and Supachitra Chadchawan1*
Received: 15 March 2019
Revised: 12 July 2019
Accepted: 16 July 2019
ABSTRACT
Rice (Oryza sativa L.) is a plant which distributes throughout Thailand, resulting in
the collection of genetic resources for starch characteristics in rice grains. This research aims to
develop a small-scaled quantifying method for amylose content determination in rice grains
and to use the amylose content for cluster analysis of 100 Thai rice cultivars distributed in
Thailand. Five-fold reduction in rice grain weight compared to the original method could be used
for amylose content measurement. This method could be applied to use microplate reader for
quantification in order to analyze a large number of samples. Rice grains were used for amylose
content determination. The amylose contents in various cultivars were significantly different and
ranged from 7.04-32.73%. ùAew Mod Daengû rice had the highest amylose content, while ùGam
Mueang Nan rice showed the lowest amylose. When amylose content was subjected to cluster
analysis, these cultivars could be separated into 4 groups, which were glutinous rice with low
amylose content, non-glutinous rice with low amylose content, non-glutinous rice with inter-
mediate amylose content and non-glutinous rice with high amylose content. Glutinous rice
cultivars were found in the northern and the upper northeastern of Thailand, while most of
rice cultivars were non-glutinous rice with intermediate amylose content and the majority was
found in the central and the eastern part of Thailand. This information can be used for breeding
program to develop the new cultivar with specific starch characteristics.
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∫∑π” (Introduction)








‡§¡’∑’Ë ”§—≠§◊Õ§“√å‚∫‰Œ‡¥√μ‡ªìπÕß§åª√–°Õ∫À≈—°√âÕ¬≈– 80 ‚¥¬πÈ”Àπ—° πÕ°®“°π’È¡’‚ª√μ’π√âÕ¬≈–
7 ∂÷ß 8 ‰¢¡—π ‡ âπ„¬ ·≈–«‘μ“¡‘π ‡ªìπ à«πª√–°Õ∫ ‚¥¬§“√å‚∫‰Œ‡¥√μÀ√◊Õ·ªÑß (starch) ‡ªìπ
æÕ≈‘·´Á°§“√å‰√¥å∑’Ë‡°‘¥®“°°“√‡√’¬ßμ—«°—π¢Õß‚¡‡≈°ÿ≈°≈Ÿ‚§  Õß§åª√–°Õ∫À≈—°∑“ß‡§¡’¢Õß·ªÑßª√–°Õ∫¥â«¬
æÕ≈‘‡¡Õ√å¢Õß°≈Ÿ‚§  2 ™π‘¥§◊Õ ·Õ¡‘‚≈  (amylose) ·≈–·Õ¡‘‚≈‡æ°∑‘π (amylopectin) ‚¥¬·Õ¡‘‚≈ 
‡°‘¥®“°°“√√«¡μ—«¢Õß‚¡‡≈°ÿ≈°≈Ÿ‚§ μàÕ°—π¥â«¬æ—π∏– α-1,4-glycosidic ‚¥¬¡’‚§√ß √â“ß‡™◊ËÕ¡μàÕ°—π‡ªìπ
·π«¬“« ·≈–·Õ¡‘‚≈‡æ°∑‘π‡°‘¥®“°°“√√«¡μ—«¢Õß‚¡‡≈°ÿ≈°≈Ÿ‚§ μàÕ°—π¥â«¬æ—π∏– α-1,4 ·≈– α-1,6-
glycosidic [1] ‚¥¬¡’‚§√ß √â“ß‡™◊ËÕ¡μàÕ°—π„π≈—°…≥–‚ à´°‘Ëß´÷ËßÕ—μ√“ à«π¢Õß·Õ¡‘‚≈ μàÕ·Õ¡‘‚≈‡æ°∑‘π∑’Ë
‡ªìπÕß§åª√–°Õ∫¿“¬„π‡¡≈Á¥®–¡’ª√‘¡“≥∑’Ë·μ°μà“ß°—π¢÷Èπ°—∫æ—π∏ÿå¢â“« àßº≈„Àâ¢â“«·μà≈–æ—π∏ÿå¡’§ÿ≥¿“æ°“√
Àÿß ÿ°¢Õß¢â“«·μ°μà“ß°—π ‚¥¬¢â“«∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈  Ÿß§◊Õ¡“°°«à“√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° ‡¡◊ËÕÀÿß ÿ°®–
¡’≈—°…≥–§àÕπ¢â“ß√à«π·≈–·¢Áß ¢â“«∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈ ª“π°≈“ß§◊Õ√âÕ¬≈– 20 ∂÷ß 25 ‚¥¬πÈ”Àπ—° ‡¡◊ËÕ
Àÿß ÿ°®–¡’≈—°…≥–‡Àπ’¬«πÿà¡ ·≈–¢â“«∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈ μË”§◊ÕπâÕ¬°«à“√âÕ¬≈– 20 ‚¥¬πÈ”Àπ—° ‡¡◊ËÕ
Àÿß ÿ°®–¡’≈—°…≥–‡Àπ’¬« ¥—ßπ—Èπ®÷ß¡’°“√„™âª√‘¡“≥·Õ¡‘‚≈ ‡ªìπæ◊Èπ∞“π„π°“√·∫àß°≈ÿà¡æ—π∏ÿå¢â“«μ“¡ª√‘¡“≥
·Õ¡‘‚≈ ‚¥¬ International Rice Research Institute ·∫àß™π‘¥¢â“«‰¥â‡ªìπ 3 °≈ÿà¡ §◊Õ ¢â“«∑’Ë¡’·Õ¡‘‚≈ 
μË” ¢â“«∑’Ë¡’·Õ¡‘‚≈ ª“π°≈“ß ·≈–¢â“«∑’Ë¡’·Õ¡‘‚≈  Ÿß [2-3]
°“√μ√«® Õ∫ª√‘¡“≥·Õ¡‘‚≈  “¡“√∂∑”‚¥¬°“√«—¥°“√‡°‘¥ ’¡à«ßπÈ”‡ß‘π¢Õß “√‡™‘ß´âÕπ‰Õ‚Õ¥’π
∑’Ë∑”ªØ‘°‘√‘¬“°—∫·Õ¡‘‚≈  (colorimetric measurement) ‚¥¬«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 620
π“‚π‡¡μ√ ´÷Ëß “√‡™‘ß´âÕπ‰Õ‚Õ¥’π‰¡à∑”ªØ‘°‘√‘¬“°—∫·Õ¡‘‚≈‡æ°∑‘π ·≈–‡´≈≈Ÿ‚≈  ¥—ßπ—Èπ§à“°“√¥Ÿ¥°≈◊π· ß
 “¡“√∂∫àß∂÷ßª√‘¡“≥·Õ¡‘‚≈ ∑’Ë‡ªìπÕß§åª√–°Õ∫¿“¬„π·ªÑß¢â“«‰¥â ‡¡◊ËÕ«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫°—∫ “√







(microplate reader) ÷´Ëß∑”„Àâ “¡“√∂«—¥ª√‘¡“≥·Õ¡‘‚≈ ‰¥âæ√âÕ¡°—πÀ≈“¬μ—«Õ¬à“ß ·≈–®“°¢âÕ¡Ÿ≈ª√‘¡“≥
·Õ¡‘‚≈ ∑’Ë»÷°…“®“°¢â“«æ—π∏ÿåμà“ßÊ ¢Õß‰∑¬®”π«π 100 æ—π∏ÿå®–π”¡“„™â„π°“√®—¥°≈ÿà¡¢â“«‰∑¬·≈–°“√
°√–®“¬¢Õßæ—π∏ÿå¢â“«∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈ ∑’Ë·μ°μà“ß°—πμ“¡∂‘Ëπ°”‡π‘¥„πª√–‡∑»‰∑¬
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«‘∏’°“√∑¥≈Õß
1. °“√‡æ‘Ë¡®”π«π‡¡≈Á¥¢â“«
‡¡≈Á¥¢â“«®”π«π 100 æ—π∏ÿå ‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°»Ÿπ¬åªØ‘∫—μ‘°“√·≈–‡°Á∫‡¡≈Á¥‡™◊ÈÕæ—π∏ÿå
¢â“«·Ààß™“μ‘ »Ÿπ¬å«‘®—¬¢â“«ª∑ÿ¡∏“π’ °√¡°“√¢â“« °√–∑√«ß‡°…μ√·≈– À°√≥å ‚¥¬‡ªìπæ—π∏ÿå¢â“«∑’Ë∂Ÿ°
√«∫√«¡¡“®“°·μà≈–¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬ ‰¥â·°à ¿“§‡Àπ◊Õ®”π«π 9 æ—π∏ÿå ¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
®”π«π 10 æ—π∏ÿå ¿“§μ–«—πÕÕ°®”π«π 36 æ—π∏ÿå ¿“§°≈“ß®”π«π 37 æ—π∏ÿå ¿“§μ–«—πμ°®”π«π 3 æ—π∏ÿå
·≈–¿“§„μâ®”π«π 5 æ—π∏ÿå ®“°π—Èππ”‡¡≈Á¥¢â“«∑’Ë‰¥â¡“ª≈Ÿ°‡æ‘Ë¡®”π«π∑’Ë»Ÿπ¬å«‘®—¬¢â“«ª∑ÿ¡∏“π’ ®.ª∑ÿ¡∏“π’
„π™à«ß‡¥◊Õπ ‘ßÀ“§¡∂÷ß∏—π«“§¡ 2560 ¥—ß√“¬≈–‡Õ’¬¥„πμ“√“ß∑’Ë 1
μ“√“ß∑’Ë 1 √“¬™◊ËÕæ—π∏ÿå¢â“« GS. number ∂‘Ëπ∑’Ë‡°Á∫μ—«Õ¬à“ß ·≈–¿Ÿ¡‘¿“§
≈”¥—∫ ™◊ËÕæ—π∏ÿå¢â“« GS. No. ∂‘Ëπ∑’Ë‡°Á∫μ—«Õ¬à“ß ¿Ÿ¡‘¿“§
1 ¢“«‡¡≈Á¥‡≈Á° 2519 ™≈∫ÿ√’ μ–«—πÕÕ°
2 ‡À≈◊Õßμ“‡Õ’Ë¬¡ 3034 °“≠®π∫ÿ√’ μ–«—πμ°
3 ‡À≈◊Õß‰√à≈–‡°«’¬π 3038 °“≠®π∫ÿ√’ μ–«—πμ°
4 ‚μπ¥ 3408  ÿ‚¢∑—¬ °≈“ß
5 μ“¢ÿ¬ 3416  ÿ‚¢∑—¬ °≈“ß
6 ∑Õß§” 3452  ÿ‚¢∑—¬ °≈“ß
7 ®”ª“´âÕπ 3460  ÿ‚¢∑—¬ °≈“ß
8 ‡À≈◊Õß„∫¡—π 3512 æ‘…≥ÿ‚≈° °≈“ß
9 ¢â“«§—¥ 3513 æ‘…≥ÿ‚≈° °≈“ß
10 À—«§—ππ“ 3515 æ‘…≥ÿ‚≈° °≈“ß
11 «—¥®—π∑√å 3517 æ‘…≥ÿ‚≈° °≈“ß
12 °√–‡ªÜ“ 3519 æ‘…≥ÿ‚≈° °≈“ß
13 ¢â“«·æ√à 3520 æ‘…≥ÿ‚≈° °≈“ß
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μ“√“ß∑’Ë 1 √“¬™◊ËÕæ—π∏ÿå¢â“« GS. number ∂‘Ëπ∑’Ë‡°Á∫μ—«Õ¬à“ß ·≈–¿Ÿ¡‘¿“§ (μàÕ)
≈”¥—∫ ™◊ËÕæ—π∏ÿå¢â“« GS. No. ∂‘Ëπ∑’Ë‡°Á∫μ—«Õ¬à“ß ¿Ÿ¡‘¿“§
14 „∫ ’ 3548 æ‘…≥ÿ‚≈° °≈“ß
15 ‡¢’¬«„À≠à 3802 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
16 ∑Õß¡“‡Õß 5366  √–·°â« μ–«—πÕÕ°
17 ‡À≈◊Õßμâπ·¢Áß 5410  √–·°â« μ–«—πÕÕ°
18 ‡À≈◊ÕßÀ«≈ 5558 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
19 ‡À≈◊ÕßÀ“ß¡â“ 6169 √“™∫ÿ√’ μ–«—πμ°
20 ‡®ä°‡™¬ 6868  ÿæ√√≥∫ÿ√’ °≈“ß
21 ¢“«°Õ‡¥’¬« 9583  ÿæ√√≥∫ÿ√’ °≈“ß
22 ¢“«μ“‡ÕÁ° 10651 ª∑ÿ¡∏“π’ °≈“ß
23 ÀÕ¡ ÿ√‘π∑√å 10661 ª∑ÿ¡∏“π’ °≈“ß
24 ¢“«Àâ“√âÕ¬ 12936 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
25  ÿæ√√≥∫ÿ√’ 1 13745  ÿæ√√≥∫ÿ√’ °≈“ß
26 ªîòπ·°â« 14148  √–·°â« μ–«—πÕÕ°
27 √Õ¥Àπ’È 21191  √–·°â« μ–«—πÕÕ°
28 π°‡¢“ 21332  ÿæ√√≥∫ÿ√’ °≈“ß
29 ‡¡Á¥¡–‡¢◊Õ 21334  ÿæ√√≥∫ÿ√’ °≈“ß
30 ªîòπ·°â«‡∫“ 17-4-27 467 ¢Õπ·°àπ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
31 ∑Ÿ≈©≈Õß 5335 ª√“®’π∫ÿ√’ μ–«—πÕÕ°
32 π“ß∫ÿ≠¡’ 5399  √–·°â« μ–«—πÕÕ°
33 √«ß‡¥’¬« 5407  √–·°â« μ–«—πÕÕ°
34 ·°àπ®—π∑√å 5433 ª√“®’π∫ÿ√’ μ–«—πÕÕ°
35 μ“‡®◊Õ 5545 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
36 ‡»√…∞’ 5682 ª∑ÿ¡∏“π’ °≈“ß
37 À≈«ßª√–∑“π 5684 ª∑ÿ¡∏“π’ °≈“ß
38 ¢“« ÿæ√√≥ 5691 ª∑ÿ¡∏“π’ °≈“ß
39 ¢“«μ“·Àâß 17 6146 ª∑ÿ¡∏“π’ °≈“ß
40 «—¥‚∫ ∂å 21111 ª√“®’π∫ÿ√’ μ–«—πÕÕ°
41 Õ’¢Õ¥ 21140 ª√“®’π∫ÿ√’ μ–«—πÕÕ°
42 ‡À≈◊ÕßÀπÕß§“¬ 21158 ª√“®’π∫ÿ√’ μ–«—πÕÕ°
43 °â“π¡–¬¡ 21181  √–·°â« μ–«—πÕÕ°
44 ¢“«¡“π– 21213  √–·°â« μ–«—πÕÕ°
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μ“√“ß∑’Ë 1 √“¬™◊ËÕæ—π∏ÿå¢â“« GS. number ∂‘Ëπ∑’Ë‡°Á∫μ—«Õ¬à“ß ·≈–¿Ÿ¡‘¿“§ (μàÕ)
≈”¥—∫ ™◊ËÕæ—π∏ÿå¢â“« GS. No. ∂‘Ëπ∑’Ë‡°Á∫μ—«Õ¬à“ß ¿Ÿ¡‘¿“§
45 ¢“«ª√–°«¥ 6906  ÿæ√√≥∫ÿ√’ °≈“ß
46 °¢27 7125 ª∑ÿ¡∏“π’ °≈“ß
47 ‡À≈◊ÕßÕàÕπ 7132 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
48 ¢“«μ“¡≈ 7136 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
49 ª≈ÿ°‡ ° 7140 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
50 ¬“¬·°√àß 7252 √–¬Õß μ–«—πÕÕ°
51 ‡»√…∞’πÕ° 8025 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
52 ¢“«μ“¡≈ 9369 ª∑ÿ¡∏“π’ °≈“ß
53 æ≠“™¡ 9582  ÿæ√√≥∫ÿ√’ °≈“ß
54 ‡À≈◊Õß≈â“ 10653 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
55 ‡À≈◊ÕßÕàÕπ 12271 ª∑ÿ¡∏“π’ °≈“ß
56 ªîòπ∑Õß 12278 ª∑ÿ¡∏“π’ °≈“ß
57 ¢“«μ“‡®◊Õ 12391 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
58 ‡À≈◊Õß√âÕ¬‡ÕÁ¥ 12392 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
59 ¢“«™Ÿ™“μ‘ 12932 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
60 ¢«—≠™—¬ 12933 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
61 ¢“«μ“‡®◊Õ 12937 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
62 ‡À≈◊Õß√âÕ¬‡ÕÁ¥ (1) 12940 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
63 ‡À≈◊ÕßÕàÕπ‡∫“ 3554 æ‘…≥ÿ‚≈° °≈“ß
64 ‡¡≈Á¥‡≈Á°‡∫“ 3820 ™≈∫ÿ√’ μ–«—πÕÕ°
65 ¢“«ª“°°√–∫Õ° 3875 ®—π∑∫ÿ√’ μ–«—πÕÕ°
66 ÀÕ¡¡–≈‘ 6426 ª∑ÿ¡∏“π’ °≈“ß
67 ÀÕ¡¡–≈‘ 7145 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
68 ¢“«‡¡Á¥‡≈Á° 12347 μ√“¥ μ–«—πÕÕ°
69 ¢“«°Õ‡¥’¬« 12382 ©–‡™‘ß‡∑√“ μ–«—πÕÕ°
70 ‡Àπ’¬«∫“¬ ’ 12399 ™≈∫ÿ√’ μ–«—πÕÕ°
71 ¢“«¥Õ°¡–≈‘ 105 18431 ª∑ÿ¡∏“π’ °≈“ß
72 ¢“«∑¥≈Õß 255 ‡™’¬ß„À¡à ‡Àπ◊Õ
73 ‡°â“√«ß 536  ÿ√‘π∑√å μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
74 ªîòπ·°â« 774 ≈æ∫ÿ√’ °≈“ß
75 ∫“ßæ√– 851 °√ÿß‡∑æ¡À“π§√ °≈“ß
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μ“√“ß∑’Ë 1 √“¬™◊ËÕæ—π∏ÿå¢â“« GS. number ∂‘Ëπ∑’Ë‡°Á∫μ—«Õ¬à“ß ·≈–¿Ÿ¡‘¿“§ (μàÕ)
≈”¥—∫ ™◊ËÕæ—π∏ÿå¢â“« GS. No. ∂‘Ëπ∑’Ë‡°Á∫μ—«Õ¬à“ß ¿Ÿ¡‘¿“§
76 ™àÕ¡–°Õ°°≈“ß 2044 æ√–π§√»√’Õ¬ÿ∏¬“ °≈“ß
77 ¢“«°Õ‡¥’¬« 2731 æ‘®‘μ√ °≈“ß
78 ¡À“«ß…å 3173 πà“π ‡Àπ◊Õ
79 ‡Àπ’¬«‡¢’È¬«ßŸ 3504 æ‘…≥ÿ‚≈° °≈“ß
80 ‡≈Á∫π° 4659 π§√»√’∏√√¡√“™ „μâ
81 ≈“¬·¡à‚®â 6015 ‡™’¬ß√“¬ ‡Àπ◊Õ
82 ‡®Á¥√«ß 9264 μ“° ‡Àπ◊Õ
83 ‡Õ«¡¥·¥ß 10049 ªíμμ“π’ „μâ
84 ª√–¥Ÿà·¥ß 10720 ª∑ÿ¡∏“π’ °≈“ß
85  —πªÉ“μÕßÀ≈«ß 18998 ·æ√à ‡Àπ◊Õ
86 ‡≈¬ 19742 ‡™’¬ß√“¬ ‡Àπ◊Õ
87 ¢â“«°≈Ë” 19772 ·¡àŒàÕß Õπ ‡Àπ◊Õ
88 Õ—≈Œ” 24545  μŸ≈ „μâ
89 Õ’‡¢’¬«πÕπ∑ÿàß 24811 π§√√“™ ’¡“ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
90 ¢â“«‡Àπ’¬«¥”™àÕ‰¡â‰ºà 24824 ªíμμ“π’ „μâ
91 °Ë”‡¡◊Õßπà“π 24834 ‡™’¬ß„À¡à ‡Àπ◊Õ
92 °Ë”‡™’¬ß„À¡àμâπ‡¢’¬« 24835 ‡™’¬ß„À¡à ‡Àπ◊Õ
93 ‡Àπ’¬«¥”ÀÕ¡¿Ÿ‡¢’¬« 24840 ¢Õπ·°àπ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
94 ª≈“‡¢Áß 24653  °≈π§√ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
95 ª–°“Õ—¡ªñ≈ 24709  ÿ√‘π∑√å μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
96 ¥”¥à“ß 3217 ‡≈¬ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
97 °Ë”‡≈’È¬« 3321 ¢Õπ·°àπ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
98 °Ë”‡øóÕß 4490 Õÿ¥√∏“π’ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
99 ™àÕª≈’¢“« 9742 π§√»√’∏√√¡√“™ „μâ
100 ¢â“«°Ë” 23113 Õÿ¥√∏“π’ μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
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2. °“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ 
2.1 °“√æ—≤π“«‘∏’°“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈   ®“°μ—«Õ¬à“ßª√‘¡“≥πâÕ¬¥â«¬ microplate reader
°“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ ¥â«¬ “√≈–≈“¬‰Õ‚Õ¥’π‚¥¬°“√æ—≤π“®“°«‘∏’¢Õß Juliano
[4] ·≈–ÕÕ°·∫∫°“√∑¥≈Õß®”π«π 5 È´” ∑”°“√»÷°…“„π¢â“«∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈ √–¥—∫μË” ª“π°≈“ß
·≈– Ÿß μ“¡‡°≥±å¢Õß IRRI ‰¥â·°à ¢“«¥Õ°¡–≈‘ 105, ¢“«μ“·Àâß 17 ·≈–  ÿæ√√≥∫ÿ√’ 1 μ“¡≈”¥—∫
‚¥¬∫¥¢â“«°≈âÕß„Àâ¡’§«“¡≈–‡Õ’¬¥ 100 ‡¡´ ™—Ëß·ªÑß¢â“« 20, 50 ·≈– 100 ¡‘≈≈‘°√—¡ „ à„π¢«¥«—¥
ª√‘¡“μ√ (volumetric flask) ‡μ‘¡‡Õ∏‘≈·Õ≈°ÕŒÕ≈å§«“¡‡¢â¡¢âπ 95 ‡ªÕ√å‡´Áπμå ª√‘¡“μ√ 200, 500
·≈– 1000 ‰¡‚§√≈‘μ√ μ“¡≈”¥—∫ ‡¢¬à“‡∫“Ê ·≈â«‡μ‘¡ “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å§«“¡‡¢â¡¢âπ 1 ‚¡≈“√å
ª√‘¡“μ√ 1.8, 4, 5 ·≈– 9 ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ‡¢¬à“‡∫“Ê π”‰ªμâ¡∑’ËÕÿ≥À¿Ÿ¡‘ 100 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“
10 π“∑’ ‡μ‘¡πÈ”°≈—Ëπ®π¡’ª√‘¡“μ√ 20, 50 ·≈– 100 ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ªî¥Ω“·≈â«‡¢¬à“„Àâ “√≈–≈“¬
‡¢â“°—π ®“°π—ÈππÌ“ “√≈–≈“¬μ—«Õ¬à“ßª√‘¡“μ√ 1, 2.5 ·≈– 5 ¡‘≈≈‘≈‘μ√ „ à≈ß„π¢«¥«—¥ª√‘¡“μ√ μ“¡≈”¥—∫
‡μ‘¡πÈ”°≈—Ëπ„Àâ‰¥âª√‘¡“μ√ª√–¡“≥ 10 ¡‘≈≈‘≈‘μ√ ≈ß‰ª°àÕπ·≈â«‡μ‘¡°√¥Õ– ‘´μ‘°§«“¡‡¢â¡¢âπ 1 ‚¡≈“√å ª√‘¡“μ√
200, 500 ·≈– 1000 ‰¡‚§√≈‘μ√ ·≈–‡μ‘¡ “√≈–≈“¬‰Õ‚Õ¥’πª√‘¡“μ√ 400, 1000 ·≈– 2000 ‰¡‚§√≈‘μ√
μ“¡≈”¥—∫ ®“°π—Èπ®÷ß‡μ‘¡πÈ”°≈—Ëπ„Àâ‰¥âª√‘¡“μ√ 20, 50 ·≈– 100 ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ‡¢¬à“·≈–μ—Èß∑‘Èß‰«â„π
∑’Ë¡◊¥‡ªìπ‡«≈“ 20 π“∑’ ·≈–∑Ì“‡™àπ‡¥’¬«°—π„π°“√‡μ√’¬¡™ÿ¥∑¥≈Õß§«∫§ÿ¡ (blank) ∑’Ë‰¡à„ à “√μ—«Õ¬à“ß
μ√«®«—¥ ’∑’Ë‡°‘¥®“°°“√∑”ªØ‘°‘√‘¬“√–À«à“ß·ªÑß·≈– “√≈–≈“¬‰Õ‚Õ¥’π¥â«¬ microplate reader ∑’Ë§à“
°“√¥Ÿ¥°≈◊π· ß 620 π“‚π‡¡μ√ °“√«—¥ª√‘¡“≥·Õ¡‘‚≈ ·μà≈–μ—«Õ¬à“ß∑” 3 §√—Èß (technical replication)
2.2 °“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ ¢Õß¢â“«∑’Ëª≈Ÿ°„π¢âÕ 1 ‚¥¬„™âª√‘¡“≥·ªÑß¢â“«∑’Ë¡’ª√‘¡“≥
πâÕ¬∑’Ë ÿ¥∑’Ë “¡“√∂®”·π°§«“¡·μ°μà“ß¢Õßª√‘¡“≥·Õ¡‘‚≈ ‰¥â®“°°“√»÷°…“„π¢âÕ 2.1 ·≈–ÕÕ°·∫∫«‘∏’
°“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ ‚¥¬„™â microplate reader ‚¥¬°”Àπ¥„Àâ„π·μà≈– microplate ª√–°Õ∫¥â«¬
blank,  “√≈–≈“¬·Õ¡‘‚≈ ¡“μ√∞“π, ¢â“«æ—π∏ÿåμà“ßÊ ·≈–¢â“«Õâ“ßÕ‘ß‚¥¬‡ªìπ¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105
¥—ß√Ÿª∑’Ë 1 ∑”°“√«—¥ª√‘¡“≥·Õ¡‘‚≈ „πμ—«Õ¬à“ß·ªÑß¢â“«æ—π∏ÿå≈– 5 È´” (biological replication) ‚¥¬·μà≈–
μ—«Õ¬à“ß∑” 3 §√—Èß (technical replication) ª√‘¡“≥·Õ¡‘‚≈‡æ°∑‘π‰¥â®“°°“√ª√–¡“≥‡π◊ËÕß®“°·ªÑß¢â“«
ª√–°Õ∫¥â«¬·Õ¡‘‚≈ ·≈–·Õ¡‘‚≈‡æ°∑‘π‡ªìπ à«π„À≠à
¥—ßπ—Èπ √âÕ¬≈–¢Õß·Õ¡‘‚≈‡æ°∑‘π = 100-√âÕ¬≈–¢Õß·Õ¡‘‚≈ 
«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 36 ©∫—∫∑’Ë 1 ¡‘∂ÿπ“¬π (2563) 83
3. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡æ◊ËÕ®—¥°≈ÿà¡¢â“«‰∑¬
3.1 °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘
π”¢âÕ¡Ÿ≈ª√‘¡“≥·Õ¡‘‚≈  ·Õ¡‘‚≈‡æ°∑‘π ·≈– —¥ à«π·Õ¡‘‚≈ μàÕ·Õ¡‘‚≈‡æ°∑‘π ¡“
«‘‡§√“–Àå§«“¡·μ°μà“ß∑“ß ∂‘μ‘¥â«¬ One Way ANOVA ‚¥¬«‘∏’ Tukey ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%
(P-value < 0.05)
3.2 °“√«‘‡§√“–Àå®—¥°≈ÿà¡ (cluster analysis) ‡æ◊ËÕ®”·π°¢â“«æ—π∏ÿåμà“ßÊ ÕÕ°‡ªìπ°≈ÿà¡





·≈– Ÿß ‰¥â·°à ¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105, ¢“«μ“·Àâß 17 ·≈–  ÿæ√√≥∫ÿ√’ 1 μ“¡≈”¥—∫ ‚¥¬„™âμ—«Õ¬à“ß
·ªÑß¢â“« 20, 50 ·≈– 100 ¡‘≈≈‘°√—¡ „π°“√«‘‡§√“–Àå‰¥âº≈· ¥ß¥—ß√Ÿª∑’Ë 2 ‚¥¬®–‡ÀÁπ‰¥â«à“¢â“« ∑—Èß
3 æ—π∏ÿå¡’ª√‘¡“≥·Õ¡‘‚≈ ·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ´÷Ëß°“√„™âª√‘¡“≥·ªÑß¢â“«‡√‘Ë¡μâπ∑’Ë 20,
50 ·≈– 100 ¡‘≈≈‘°√—¡ „Àâº≈ª√‘¡“≥·Õ¡‘‚≈ ‰¡à¡’§«“¡·μ°μà“ß°—π∑“ß ∂‘μ‘ ¥—ßπ—Èπ “¡“√∂„™âª√‘¡“≥
·ªÑß¢â“« 20 ¡‘≈≈‘°√—¡  ”À√—∫°“√«‘‡§√“–Àå‡æ◊ËÕ√–∫ÿª√‘¡“≥·Õ¡‘‚≈ ‰¥â
√Ÿª∑’Ë 1 °“√ÕÕ°·∫∫«‘∏’°“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ ¥â«¬ microplate  ’‡À≈◊Õß· ¥ß∂÷ß blank  ’‡¢’¬«
· ¥ß∂÷ß “√≈–≈“¬¡“μ√∞“π·Õ¡‘‚≈ ∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ  ’ â¡· ¥ß∂÷ßμ—«Õ¬à“ß¢â“«·μà≈–æ—π∏ÿå ®”π«π
25 æ—π∏ÿå æ—π∏ÿå≈– 3 È´” (technical replication) ·≈– ’πÈ”‡ß‘π· ¥ßμ”·Àπàß¢Õßμ—«Õ¬à“ß·ªÑß¢â“«
Õâ“ßÕ‘ß
SWU Sci. J. Vol. 36 No. 1 (2020)84
°“√ÕÕ°·∫∫«‘∏’°“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ ¥â«¬‰¡‚§√‡æ≈μ ‚¥¬°”Àπ¥„Àâ„π·μà≈–‰¡‚§√‡æ≈μ
¡’μ—«Õ¬à“ß “√≈–≈“¬®”π«π 3 ´È” ®”π«πæ—π∏ÿå¢â“« Ÿß ÿ¥∑’Ë “¡“√∂«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ ®“°·ªÑß¢â“«
¥â«¬«‘∏’°“√π’È‡∑à“°—∫ 25 æ—π∏ÿå (√Ÿª∑’Ë 1) ‡¡◊ËÕ«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ ¢Õß¢â“«æ—π∏ÿåμà“ßÊ ®”π«π 100 æ—π∏ÿå
(μ“√“ß∑’Ë 1) æ∫«à“¢â“«æ—π∏ÿåμà“ßÊ ¡’ª√‘¡“≥·Õ¡‘‚≈ ·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‚¥¬¡’ª√‘¡“≥
·Õ¡‘‚≈ Õ¬Ÿà„π™à«ß√âÕ¬≈– 7.04 ∂÷ß 32.73 ¢â“«æ—π∏ÿå‡Õ«¡¥·¥ß¡’ª√‘¡“≥·Õ¡‘‚≈  Ÿß∑’Ë ÿ¥‡∑à“°—∫ 32.73 „π




®“°μ“√“ß∑’Ë 2 ®–‡ÀÁπ«à“æ—π∏ÿå¢â“«®“°¿“§‡Àπ◊Õ¡’ª√‘¡“≥·Õ¡‘‚≈ Õ¬Ÿà„π™à«ß√âÕ¬≈– 7.04 ∂÷ß 26.95
´÷Ëß¡’§à“ª√‘¡“≥√âÕ¬≈–·Õ¡‘‚≈ μË”°«à“æ—π∏ÿå¢â“«®“°¿“§Õ◊ËπÊ ¢Õßª√–‡∑» „π¢≥–∑’Ë¢â“«®“°¿“§μ–«—πμ°¡’
™à«ß¢Õßª√‘¡“≥√âÕ¬≈–¢Õß·Õ¡‘‚≈  ŸßÕ¬Ÿà„π™à«ß√âÕ¬≈– 27.20 ∂÷ß 30.90 ¢â“«®“°¿“§„μâ¡’™à«ß°“√·ª√
¢Õßª√‘¡“≥√âÕ¬≈–¢Õß·Õ¡‘‚≈ ¡“°∑’Ë ÿ¥§◊ÕÕ¬Ÿà√–À«à“ß√âÕ¬≈– 7.24 ∂÷ß 32.73
√Ÿª∑’Ë 2 §à“°“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ ¢Õß¢â“«‰∑¬®“°μ—«Õ¬à“ß·ªÑß¢â“«æ—π∏ÿå ÿæ√√≥∫ÿ√’ 1 ¢“«μ“·Àâß 17
·≈–¢“«¥Õ°¡–≈‘ 105 ‡¡◊ËÕ„™â·ªÑß¢â“« 100 (¥”) 50 (‡∑“) ·≈– 20 (¢“«) ¡‘≈≈‘°√—¡ μ—«Õ—°…√
‡Àπ◊Õ·∑àß°√“ø∑’Ë·μ°μà“ß°—π· ¥ß§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¥â«¬«‘∏’
Tukey ∑’Ë p-value < 0.05
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μ“√“ß∑’Ë 2 ª√‘¡“≥·Õ¡‘‚≈  ·Õ¡‘‚≈‡æ°∑‘π ·≈–Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ·Õ¡‘‚≈‡æ°∑‘π¢Õß¢â“«‰∑¬ (°√—¡μàÕ
100 °√—¡)
™◊ËÕæ—π∏ÿå GS. No. ª√‘¡“≥·Õ¡‘‚≈  ª√‘¡“≥·Õ¡‘‚≈‡æ°∑‘π Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ
·Õ¡‘‚≈‡æ°∑‘π
¿“§‡Àπ◊Õ
¢“«∑¥≈Õß 255 26.47 ± 1.21 73.53 ± 1.21 0.36
¡À“«ß…å 3173 7.95 ± 0.74 92.05 ± 0.74 0.09
≈“¬·¡à‚®â 6015 7.61 ± 1.14 92.39 ± 1.14 0.08
 —πªÉ“μÕßÀ≈«ß 18998 8.04 ± 0.52 91.96 ± 0.52 0.09
‡≈¬ 19742 8.14 ± 0.99 91.86 ± 0.99 0.09
¢â“«°≈Ë” 19772 7.72 ± 0.76 92.28 ± 0.76 0.08
°Ë”‡¡◊Õßπà“π 24834 7.04 ± 0.59 92.96 ± 0.59 0.08
°Ë”‡™’¬ß„À¡àμâπ‡¢’¬« 24835 8.65 ± 1.07 91.35 ± 1.07 0.09
¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
‡Àπ’¬«¥”ÀÕ¡¿Ÿ‡¢’¬« 24840 8.06 ± 0.72 91.94 ± 0.72 0.09
ªîòπ·°â«‡∫“ 17-4-27 467 23.97 ± 0.51 76.03 ± 0.51 0.32
‡°â“√«ß 536 23.56 ± 0.66 76.44 ± 0.66 0.31
Õ’‡¢’¬«πÕπ∑ÿàß 24811 27.98 ± 1.26 72.02 ± 1.26 0.39
ª≈“‡¢Áß 24653 8.32 ± 0.81 91.68 ± 0.81 0.09
ª–°“Õ—¡ªñ≈ 24709 25.22 ± 0.70 74.78 ± 0.70 0.34
¥”¥à“ß 3217 8.67 ± 0.99 91.33 ± 0.99 0.09
°Ë”‡≈’È¬« 3321 28.75 ± 1.24 71.25 ± 1.24 0.40
°Ë”‡øóÕß 4490 11.09 ± 0.74 88.91 ± 0.74 0.12
¢â“«°Ë” 23113 7.13 ± 0.67 92.87 ± 0.67 0.08
‡®Á¥√«ß 9264 26.95 ± 1.07 73.05 ± 1.07 0.37
¿“§μ–«—πÕÕ°
¢“«‡¡≈Á¥‡≈Á° 2519 22.04 ± 0.64 77.96 ± 0.64 0.28
‡¢’¬«„À≠à 3802 28.70 ± 1.24 71.30 ± 1.24 0.40
∑Õß¡“‡Õß 5366 29.72 ± 1.20 70.28 ± 1.20 0.42
‡À≈◊Õßμâπ·¢Áß 5410 29.93 ± 0.78 70.07 ± 0.78 0.43
‡À≈◊ÕßÀ«≈ 5558 26.63 ± 0.79 73.37 ± 0.79 0.36
ªîòπ·°â« 14148 27.47 ± 1.09 72.53 ± 1.09 0.38
√Õ¥Àπ’È 21191 25.83 ± 0.19 74.17 ± 0.19 0.35
∑Ÿ≈©≈Õß 5335 25.29 ± 1.35 74.71 ± 1.35 0.34
π“ß∫ÿ≠¡’ 5399 22.50 ± 0.20 77.50 ± 0.20 0.29
√«ß‡¥’¬« 5407 21.57 ± 0.65 78.43 ± 0.65 0.28
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μ“√“ß∑’Ë 2 ª√‘¡“≥·Õ¡‘‚≈  ·Õ¡‘‚≈‡æ°∑‘π ·≈–Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ·Õ¡‘‚≈‡æ°∑‘π¢Õß¢â“«‰∑¬ (°√—¡μàÕ
100 °√—¡) (μàÕ)
™◊ËÕæ—π∏ÿå GS. No. ª√‘¡“≥·Õ¡‘‚≈  ª√‘¡“≥·Õ¡‘‚≈‡æ°∑‘π Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ
·Õ¡‘‚≈‡æ°∑‘π
·°àπ®—π∑√å 5433 23.10 ± 0.55 76.90 ± 0.55 0.30
μ“‡®◊Õ 5545 22.04 ± 0.39 77.96 ± 0.39 0.28
«—¥‚∫ ∂å 21111 22.14 ± 0.75 77.86 ± 0.75 0.28
Õ’¢Õ¥ 21140 22.36 ± 1.07 77.64 ± 1.07 0.29
‡À≈◊ÕßÀπÕß§“¬ 21158 25.98 ± 0.76 74.02 ± 0.76 0.35
°â“π¡–¬¡ 21181 26.25 ± 1.29 73.75 ± 1.29 0.36
¢“«¡“π– 21213 24.33 ± 1.34 75.67 ± 1.35 0.32
‡À≈◊ÕßÕàÕπ 7132 24.78 ± 0.84 75.22 ± 0.84 0.33
¢“«μ“¡≈ 7136 23.70 ± 0.89 76.30 ± 0.89 0.31
ª≈ÿ°‡ ° 7140 25.18 ± 0.88 74.82 ± 0.88 0.34
¬“¬·°√àß 7252 31.64 ± 0.26 68.36 ± 0.26 0.46
‡»√…∞’πÕ° 8025 24.07 ± 1.37 75.93 ± 1.37 0.32
‡À≈◊Õß≈â“ 10653 27.49 ± 0.96 72.51 ± 0.96 0.38
¢“«μ“‡®◊Õ 12391 26.20 ± 1.18 73.80 ± 1.18 0.36
‡À≈◊Õß√âÕ¬‡ÕÁ¥ 12392 25.24c ± 1.19 74.76 ± 1.19 0.34
¢“«™Ÿ™“μ‘ 12932 29.88 ± 0.73 70.12 ± 0.73 0.43
¢«—≠™—¬ 12933 22.52 ± 0.70 77.48 ± 0.70 0.29
¢“«μ“‡®◊Õ 12937 23.80 ± 1.18 76.20 ± 1.18 0.31
‡À≈◊Õß√âÕ¬‡ÕÁ¥ (1) 12940 25.14 ± 0.45 74.86 ± 0.45 0.34
‡¡≈Á¥‡≈Á°‡∫“ 3820 22.30 ± 0.85 77.70 ± 0.85 0.29
¢“«ª“°°√–∫Õ° 3875 24.33 ± 0.12 75.67 ± 0.12 0.32
ÀÕ¡¡–≈‘ 7145 14.72 ± 0.19 85.28 ± 0.19 0.17
¢“«‡¡Á¥‡≈Á° 12347 26.82 ± 0.36 73.18 ± 0.36 0.37
¢“«°Õ‡¥’¬« 12382 20.12 ± 0.84 79.88 ± 0.84 0.25
‡Àπ’¬«∫“¬ ’ 12399 7.67 ± 0.78 92.33 ± 0.78 0.08
¢“«Àâ“√âÕ¬ 12936 29.71 ± 1.32 70.29 ± 1.32 0.42
¿“§°≈“ß
‚μπ¥ 3408 31.71 ± 1.06 68.29 ± 1.06 0.46
μ“¢ÿ¬ 3416 28.88 ± 0.76 71.12 ± 0.76 0.41
∑Õß§” 3452 30.30 ± 0.56 69.70 ± 0.56 0.43
®”ª“´âÕπ 3460 25.89 ± 0.97 74.11 ± 0.97 0.35
‡À≈◊Õß„∫¡—π 3512 30.94 ± 1.14 69.06 ± 1.14 0.45
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μ“√“ß∑’Ë 2 ª√‘¡“≥·Õ¡‘‚≈  ·Õ¡‘‚≈‡æ°∑‘π ·≈–Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ·Õ¡‘‚≈‡æ°∑‘π¢Õß¢â“«‰∑¬ (°√—¡μàÕ
100 °√—¡) (μàÕ)
™◊ËÕæ—π∏ÿå GS. No. ª√‘¡“≥·Õ¡‘‚≈  ª√‘¡“≥·Õ¡‘‚≈‡æ°∑‘π Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ
·Õ¡‘‚≈‡æ°∑‘π
¢â“«§—¥ 3513 28.65 ± 0.56 71.35 ± 0.56 0.40
À—«§—ππ“ 3515 29.63 ± 1.21 70.37 ± 1.21 0.42
«—¥®—π∑√å 3517 28.20 ± 0.49 71.80 ± 0.49 0.39
°√–‡ªÜ“ 3519 29.18 ± 0.75 70.82 ± 0.75 0.41
¢â“«·æ√à 3520 27.74 ± 1.35 72.26 ± 1.35 0.38
„∫ ’ 3548 25.80 ± 1.02 74.20 ± 1.02 0.35
‡®ä°‡™¬ 6868 25.33 ± 0.89 74.67 ± 0.89 0.34
¢“«°Õ‡¥’¬« 9583 27.60 ± 1.24 72.40 ± 1.24 0.38
¢“«μ“‡ÕÁ° 10651 31.11 ± 1.29 68.89 ± 1.29 0.45
ÀÕ¡ ÿ√‘π∑√å 10661 29.12 ± 0.75 70.88 ± 0.75 0.41
 ÿæ√√≥∫ÿ√’ 1 13745 29.67 ± 1.18 70.33 ± 1.18 0.42
π°‡¢“ 21332 26.98 ± 1.28 73.02 ± 1.28 0.37
‡¡Á¥¡–‡¢◊Õ 21334 27.22 ± 1.31 72.78 ± 1.31 0.37
‡»√…∞’ 5682 25.81 ± 1.02 74.19 ± 1.02 0.35
À≈«ßª√–∑“π 5684 24.28 ± 0.61 75.72 ± 0.61 0.32
¢“« ÿæ√√≥ 5691 25.11 ± 1.29 74.89 ± 1.29 0.34
¢“«μ“·Àâß 17 6146 23.05 ± 0.88 76.95 ± 0.88 0.30
¢“«ª√–°«¥ 6906 24.40 ± 0.29 75.60 ± 0.29 0.32
°¢27 7125 25.52 ± 1.04 74.48 ± 1.04 0.34
¢“«μ“¡≈ 9369 26.68 ± 1.20 73.32 ± 1.20 0.36
æ≠“™¡ 9582 26.16 ± 1.11 73.84 ± 1.11 0.35
‡À≈◊ÕßÕàÕπ 12271 26.20 ± 1.17 73.80 ± 1.17 0.36
ªîòπ∑Õß 12278 27.39 ± 0.99 72.61 ± 0.99 0.38
‡À≈◊ÕßÕàÕπ‡∫“ 3554 18.21 ± 0.31 81.79 ± 0.31 0.22
ÀÕ¡¡–≈‘ 6426 14.14 ± 0.27 85.86 ± 0.27 0.16
¢“«¥Õ°¡–≈‘ 105 18431 15.63 ± 0.15 84.37 ± 0.15 0.19
ªîòπ·°â« 774 22.56 ± 0.93 77.44 ± 0.93 0.29
∫“ßæ√– 851 30.27 ± 0.94 69.73 ± 0.94 0.43
™àÕ¡–°Õ°°≈“ß 2044 27.78 ± 0.44 72.22 ± 0.44 0.38
¢“«°Õ‡¥’¬« 2731 28.09 ± 1.41 71.91 ± 1.41 0.39
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μ“√“ß∑’Ë 2 ª√‘¡“≥·Õ¡‘‚≈  ·Õ¡‘‚≈‡æ°∑‘π ·≈–Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ·Õ¡‘‚≈‡æ°∑‘π¢Õß¢â“«‰∑¬ (°√—¡μàÕ
100 °√—¡) (μàÕ)
™◊ËÕæ—π∏ÿå GS. No. ª√‘¡“≥·Õ¡‘‚≈  ª√‘¡“≥·Õ¡‘‚≈‡æ°∑‘π Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ
·Õ¡‘‚≈‡æ°∑‘π
‡Àπ’¬«‡¢’È¬«ßŸ 3504 7.58 ± 0.63 92.42 ± 0.63 0.08
ª√–¥Ÿà·¥ß 10720 24.94 ± 1.03 75.06 ± 1.03 0.33
¿“§μ–«—πμ°
‡À≈◊Õßμ“‡Õ’Ë¬¡ 3034 30.90 ± 0.81 69.10 ± 0.81 0.45
‡À≈◊Õß‰√à≈–‡°«’¬π 3038 27.20 ± 1.13 72.80 ± 1.13 0.37
‡À≈◊ÕßÀ“ß¡â“ 6169 29.76 ± 0.29 70.24 ± 0.29 0.42
¿“§„μâ
‡≈Á∫π° 4659 25.81 ± 1.02 74.19 ± 1.02 0.35
‡Õ«¡¥·¥ß 10049 32.73 ± 1.09 67.27 ± 1.09 0.49
Õ—≈Œ” 24545 30.41 ± 0.46 69.59 ± 0.46 0.44
¢â“«‡Àπ’¬«¥”™àÕ‰¡â‰ºà 24824 7.24 ± 0.55 92.76 ± 0.55 0.08
™àÕª≈’¢“« 9742 8.74 ± 0.87 91.26 ± 0.87 0.10
Average 23.13 76.87 0.31
Min-Max 7.04-32.73 67.27-92.96 0.08-0.49
SD 7.40 7.40 0.12
P-value 0.00 0.00 0.00
CV(%) 31.99 9.63 38.71
°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡æ◊ËÕ®—¥°≈ÿà¡¢â“«‰∑¬
°“√®—¥°≈ÿà¡æ—π∏ÿå¢â“«μà“ßÊ ‚¥¬«‘∏’°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫ (component analysis) ‰¥â·°à
√âÕ¬≈–¢Õßª√‘¡“≥·Õ¡‘‚≈  ·≈–ª√‘¡“≥·Õ¡‘‚≈‡æ°∑‘π ‰¥âº≈¥—ß√Ÿª∑’Ë 3 ‚¥¬¢â“« 100 æ—π∏ÿå∑’Ë∑”°“√»÷°…“
π’È®—¥‡ªìπ°≈ÿà¡‰¥â 4 °≈ÿà¡ §◊Õ°≈ÿà¡∑’Ë 1 °≈ÿà¡¢â“«‡Àπ’¬«∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈ μË” ( ’·¥ß) ª√–°Õ∫¥â«¬¢â“«®”π«π
16 æ—π∏ÿå´÷Ëß¡’Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ·Õ¡‘‚≈‡æ°∑‘π‡∑à“°—∫ 0.08 ∂÷ß 0.12 °≈ÿà¡∑’Ë 2 §◊Õ°≈ÿà¡¢â“«‡®â“∑’Ë¡’
ª√‘¡“≥·Õ¡‘‚≈ μË” ( ’‡¢’¬«) ª√–°Õ∫¥â«¬¢â“«®”π«π 5 æ—π∏ÿå´÷Ëß¡’Õ—μ√“ à«π ·Õ¡‘‚≈ μàÕ·Õ¡‘‚≈‡æ°∑‘π
‡∑à“°—∫ 0.16 ∂÷ß 0.25 °≈ÿà¡∑’Ë 3 §◊Õ°≈ÿà¡¢â“«‡®â“∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈ ª“π°≈“ß ( ’πÈ”‡ß‘π) ª√–°Õ∫¥â«¬
¢â“«®”π«π 57 æ—π∏ÿå´÷Ëß¡’Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ·Õ¡‘‚≈‡æ°∑‘π‡∑à“°—∫ 0.28 ∂÷ß 0.39 ·≈–°≈ÿà¡∑’Ë 4 §◊Õ
°≈ÿà¡¢â“«‡®â“∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈  Ÿß ( ’ â¡) ª√–°Õ∫¥â«¬¢â“«®”π«π 22 æ—π∏ÿå´÷Ëß¡’Õ—μ√“ à«π·Õ¡‘‚≈ μàÕ
·Õ¡‘‚≈‡æ°∑‘π‡∑à“°—∫ 0.40 ∂÷ß 0.49 μ“¡≈”¥—∫ º≈°“√®—¥°≈ÿà¡ √ÿª‰¥â¥—ßμ“√“ß∑’Ë 3
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√Ÿª∑’Ë 3 Cluster analysis ‚¥¬æ‘®“√≥“®“°¢âÕ¡Ÿ≈ª√‘¡“≥·Õ¡‘‚≈ ·≈–·Õ¡‘‚≈‡æ°∑‘π¢Õß¢â“«®”π«π 100
æ—π∏ÿå (AM: amylose, AP: amylopectin) ´÷Ëß “¡“√∂®”·π°¢â“«‡ªìπ 4 °≈ÿà¡ §◊Õ 1. °≈ÿà¡¢â“«
‡Àπ’¬« ( ’·¥ß) 2. °≈ÿà¡¢â“«‡®â“·Õ¡‘‚≈ μË” ( ’‡¢’¬«) 3. °≈ÿà¡¢â“«‡®â“·Õ¡‘‚≈ ª“π°≈“ß ( ’πÈ”‡ß‘π)
4. °≈ÿà¡¢â“«‡®â“·Õ¡‘‚≈  Ÿß ( ’ â¡)
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μ“√“ß∑’Ë 3 °“√®—¥°≈ÿà¡¢Õß¢â“«‰∑¬®”π«π 100 æ—π∏ÿå ´÷Ëßæ‘®“√≥“®“°Õ—μ√“ à«π¢Õßª√‘¡“≥·Õ¡‘‚≈ μàÕ
·Õ¡‘‚≈‡æ°∑‘π
°≈ÿà¡∑’Ë Õ—μ√“ à«π·Õ¡‘‚≈  ®”π«πæ—π∏ÿå æ—π∏ÿå¢â“«
μàÕ·Õ¡‘‚≈‡æ°∑‘π
°≈ÿà¡ 1 0.08-0.12 16 1) °Ë”‡¡◊Õßπà“π 2) ¢â“«°Ë” 3) ¢â“«‡Àπ’¬«¥”™àÕ‰¡â‰ºà 4)
‡Àπ’¬«‡¢’È¬«ßŸ 5) ≈“¬·¡à‚®â 6) ‡Àπ’¬«∫“¬ ’ 7) ¢â“«°≈Ë”
8) ¡À“«ß…å 9)  —πªÉ“μÕßÀ≈«ß 10) ‡Àπ’¬«¥”ÀÕ¡¿Ÿ‡¢’¬«
11) ‡≈¬ 12) ª≈“‡¢Áß 13) °Ë”‡™’¬ß„À¡à μâπ‡¢’¬« 14) ¥”¥à“ß
15) ™àÕª≈’¢“« 16) °Ë”‡øóÕß
°≈ÿà¡ 2 0.16-0.25 5 17) ÀÕ¡¡–≈‘ (GS.6426) 18) ÀÕ¡¡–≈‘ (GS.7145)
19) ¢“«¥Õ°¡–≈‘ 105 20) ‡À≈◊ÕßÕàÕπ‡∫“ 21) ¢“«°Õ‡¥’¬«
(GS.12382)
°≈ÿà¡ 3 0.28-0.39 57 22) √«ß‡¥’¬« 23) μ“‡®◊Õ 24) ¢“«‡¡≈Á¥‡≈Á° 25) «—¥‚∫ ∂å
26) ‡¡≈Á¥‡≈Á°‡∫“ 27) Õ’¢Õ¥ 28) π“ß∫ÿ≠¡’ 29) ¢«—≠™—¬
30) ªîòπ·°â« (GS.774) 31) ·°àπ®—π∑√å 32) ¢“«μ“·Àâß 17
33) ‡°â“√«ß 34) ¢“«μ“¡≈ (GS.7163) 35) ¢“«μ“‡®◊Õ
(GS.12937) 36) ªîòπ·°â«‡∫“ 17-4-27 37) ‡»√…∞’πÕ°
38) À≈«ßª√–∑“π 39) ¢“«ª“°°√–∫Õ° 40) ¢“«¡“π–
41) ¢“«ª√–°«¥ 42) ‡À≈◊ÕßÕàÕπ (GS.7132) 43) ª√–¥Ÿà-
·¥ß 44) ¢“« ÿæ√√≥ 45) ‡À≈◊Õß√âÕ¬‡ÕÁ¥ (1) 46) ª≈ÿ°‡ °
47) ª–°“Õ—¡ªñ≈ 48) ‡À≈◊Õß√âÕ¬‡ÕÁ¥ 49) ∑Ÿ≈©≈Õß 50)
‡®ä°‡™¬ 51) °¢27 52) „∫ ’ 53) ‡»√…∞’ 54) √Õ¥Àπ’È
55) ®”ª“ â´Õπ 56) ‡≈Á∫π° 57) ‡À≈◊ÕßÀπÕß§“¬ 58)
æ≠“™¡ 59) ¢“«μ“‡®◊Õ (GS.12391) 60) ‡À≈◊ÕßÕàÕπ
(GS.12271) 61) °â“π¡–¬¡ 62) ¢“«∑¥≈Õß 63) ‡À≈◊ÕßÀ«≈
64) ¢“«μ“¡≈ (GS.9369) 65) ¢“«‡¡Á¥‡≈Á° 66) ‡®Á¥√«ß
67) π°‡¢“ 68) ‡À≈◊Õß‰√à≈–‡°«’¬π 69) ‡¡Á¥¡–‡¢◊Õ 70)
ªîòπ∑Õß 71) ªîòπ·°â« (GS.14148) 72) ‡À≈◊Õß≈â“ 73)
¢“«°Õ‡¥’¬« (GS.9583) 74) ¢â“«·æ√à 75) ™àÕ¡–°Õ°°≈“ß
76) Õ’‡¢’¬«πÕπ∑ÿàß 77) ¢“«°Õ‡¥’¬« (GS.2731) 78) «—¥®—π∑√å
°≈ÿà¡ 4 0.40-0.49 22 79) ¢â“«§—¥ 80) ‡¢’¬«„À≠à 81) °Ë”‡≈’È¬« 82) μ“¢ÿ¬
83) ÀÕ¡ ÿ√‘π∑√å 84) °√–‡ªÜ“ 85) À—«§—ππ“ 86)  ÿæ√√≥∫ÿ√’ 1
87) ¢“«Àâ“√âÕ¬ 88) ∑Õß¡“‡Õß 89) ‡À≈◊ÕßÀ“ß¡â“ 90)
‡À≈◊Õßμâπ·¢Áß 91) ¢“«™Ÿ™“μ‘ 92) ∫“ßæ√– 93) ∑Õß§”
94) Õ—≈Œ” 95) ‡À≈◊Õßμ“‡Õ’Ë¬¡ 96) ‡À≈◊Õß„∫¡—π 97)
¢“«μ“‡ÕÁ° 98) ¬“¬·°√àß 99) ‚μπ¥ 100) ‡Õ«¡¥·¥ß
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√Ÿª∑’Ë 4 °“√°√–®“¬¢Õß¢â“«∑—Èß 100 æ—π∏ÿåμ“¡®—ßÀ«—¥·≈–¿Ÿ¡‘¿“§μà“ßÊ ¢Õßª√–‡∑»‰∑¬ À¡“¬‡≈¢· ¥ß
æ—π∏ÿå¢â“«μ“¡∑’Ë√–∫ÿ‰«â„πμ“√“ß∑’Ë 3 ‡§√◊ËÕßÀ¡“¬ ’·¥ß· ¥ß¢â“«°≈ÿà¡∑’Ë 1 ¢â“«‡Àπ’¬«∑’Ë¡’·Õ¡‘‚≈ μË”
‡§√◊ËÕßÀ¡“¬ ’‡¢’¬«· ¥ß¢â“«°≈ÿà¡∑’Ë 2 ¢â“«‡®â“∑’Ë¡’·Õ¡‘‚≈ μË” ‡§√◊ËÕßÀ¡“¬ ’πÈ”‡ß‘π· ¥ß¢â“«°≈ÿà¡
∑’Ë 3 ¢â“«‡®â“∑’Ë¡’·Õ¡‘‚≈ ª“π°≈“ß ·≈–‡§√◊ËÕßÀ¡“¬ ’ â¡· ¥ß¢â“«°≈ÿà¡∑’Ë 4 ¢â“«‡®â“∑’Ë¡’·Õ¡‘‚≈ 
 Ÿß
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‡¡◊ËÕπ”°≈ÿà¡¢â“«∑—Èß 4 °≈ÿà¡ · ¥ß·À≈àß°”‡π‘¥¢Õß·μà≈–æ—π∏ÿåμ“¡¿Ÿ¡‘¿“§/®—ßÀ«—¥μà“ßÊ ¢Õß
ª√–‡∑»‰∑¬®–‡ªìπ¥—ß√Ÿª∑’Ë 4 ®–‡ÀÁπ‰¥â«à“ ¢â“«°≈ÿà¡∑’Ë 1 ´÷Ëß‡ªìπ¢â“«‡Àπ’¬«  à«π„À≠à¡’°“√°√–®“¬∫√‘‡«≥
¿“§‡Àπ◊Õ ·≈–¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊ÕμÕπ∫π ÷´Ëß Õ¥§≈âÕß°—∫«‘∂’°“√∫√‘‚¿§¢â“«¢Õß§π‰∑¬
„π¿“§‡Àπ◊Õ·≈–¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ∑’Ëπ‘¬¡∫√‘‚¿§¢â“«‡Àπ’¬« ¢â“«°≈ÿà¡∑’Ë 2 ¢â“«‡®â“·Õ¡‘‚≈ μË” ‡ªìπ




·≈– æ‘…≥ÿ‚≈° ·μà¢â“«‡®â“·Õ¡‘‚≈  Ÿß∑’Ë ÿ¥∑’Ëæ∫„π°“√»÷°…“§√—Èßπ’È§◊Õ¢â“«æ—π∏ÿå‡Õ«¡¥·¥ß ®“°®—ßÀ«—¥
ªíμμ“π’´÷Ëß¡’ª√‘¡“≥·Õ¡‘‚≈  Ÿß∂÷ß√âÕ¬≈– 32 ‚¥¬πÈ”Àπ—°¢Õß·ªÑß¢â“«
 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
°“√æ—≤π“«‘∏’°“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ „π·ªÑß¢â“«®“°«‘∏’¢Õß Juliano [4] ´÷Ëß√“¬ß“π°“√„™â
·ªÑß¢â“« 100 ¡‘≈≈‘°√—¡„π°“√«‘‡§√“–Àå ‚¥¬„™â·ªÑß¢â“«≈¥≈ß‡ªìπ 50 ·≈– 20 ¡‘≈≈‘°√—¡ æ∫«à“º≈
«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ „Àâº≈∑’Ë‰¡à¡’§«“¡·μ°μà“ß°—π∑“ß ∂‘μ‘ ¥—ßπ—Èπ “¡“√∂„™âª√‘¡“≥·ªÑß¢â“« 20 ¡‘≈≈‘°√—¡
„π°“√«‘‡§√“–Àå‡æ◊ËÕ√–∫ÿª√‘¡“≥·Õ¡‘‚≈ ‰¥â ´÷Ëß‡ªìπ°“√≈¥ª√‘¡“≥ “√·≈–·ªÑß¢â“«∑’Ë„™â≈ß 5 ‡∑à“®“°ª°μ‘
·≈–§à“∑’Ë«‘‡§√“–Àå‰¥â¡’§«“¡‡∑’Ë¬ßμ√ß·≈–·¡àπ¬”
°“√«‘‡§√“–Àåª√‘¡“≥·Õ¡‘‚≈ „π¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105, ¢“«μ“·Àâß 17 ·≈–  ÿæ√√≥∫ÿ√’ 1
´÷Ëß¡’ª√‘¡“≥·Õ¡‘‚≈ √–¥—∫μË” ª“π°≈“ß ·≈– Ÿß μ“¡≈”¥—∫  Õ¥§≈âÕß°—∫ß“π«‘®—¬∑’Ë¡’°“√√“¬ß“π¡“°àÕπ
¢Õß Thitiprasert ·≈–§≥– [5] ‚¥¬¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 ¡’ª√‘¡“≥·Õ¡‘‚≈ μË” ‚¥¬¡’·Õ¡‘‚≈ √âÕ¬≈–
15.63 ¢â“«æ—π∏ÿå¢“«μ“·Àâß 17 ¡’ª√‘¡“≥·Õ¡‘‚≈ ª“π°≈“ß ‚¥¬¡’·Õ¡‘‚≈ √âÕ¬≈– 23.05 ·≈–¢â“«
æ—π∏ÿå ÿæ√√≥∫ÿ√’ 1 ¡’ª√‘¡“≥·Õ¡‘‚≈  Ÿß §◊Õ√âÕ¬≈– 29.67 ‚¥¬°≈ÿà¡æ—π∏ÿå¢â“«∑’Ë∑”°“√»÷°…“π’Èæ∫¢â“«∑’Ë¡’
·Õ¡‘‚≈  Ÿß∑’Ë ÿ¥§◊Õæ—π∏ÿå‡Õ«¡¥·¥ß ÷´Ëß¡’ª√‘¡“≥·Õ¡‘‚≈  Ÿß°«à“√âÕ¬≈– 32 ÷´Ëß Ÿß°«à“¢â“«„π°≈ÿà¡ mini-
core collection [6] ¢Õß USDA ∑’Ë‰¥â√«∫√«¡æ—π∏ÿå¢â“«®“°∑—Ë«‚≈°®”π«π 217 æ—π∏ÿå [7] ‚¥¬„π
°≈ÿà¡¢â“« mini-core collection ¥—ß°≈à“« æ∫¢â“«∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈  Ÿß ÿ¥§◊Õ√âÕ¬≈– 28.3 [6] ®“°
°“√»÷°…“¢Õß Chen ·≈–§≥– [8] æ∫«à“ª√‘¡“≥·Õ¡‘‚≈ ¡’§«“¡ —¡æ—π∏å‡™‘ß∫«°°—∫ª√‘¡“≥ resistant
starch ÷´Ëß°“√∫√‘‚¿§ resistant starch ®– àßº≈¥’μàÕ ÿ¢¿“æ¢Õß√–∫∫∑“ß‡¥‘πÕ“À“√ ≈¥§«“¡‡ ’Ë¬ß°“√
‡°‘¥‚√§Õâ«π ‡∫“À«“πª√–‡¿∑∑’Ë 2 ·≈–‚√§À≈Õ¥‡≈◊Õ¥À—«„® [9] ·≈–¢â“«∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈  Ÿß°«à“
√âÕ¬≈– 30 ®–‡ªìπª√–‚¬™πå„π°“√æ—≤π“Õ“À“√ ÿ¢¿“æ [8] ÷´Ëß„π°“√»÷°…“§√—Èßπ’Èæ∫¢â“«‰∑¬∑’Ë¡’·Õ¡‘‚≈ 
 Ÿß°«à“√âÕ¬≈– 30 ‰¥â·°à ¢â“«æ—π∏ÿå‚μπ¥ ∑Õß§” ‡À≈◊Õß„∫¡—π ∫“ßæ√– ‡À≈◊Õßμ“‡Õ’Ë¬¡ Õ—≈Œ” ¬“¬·°√àß
¢“«μ“‡ÕÁ° ·≈–‡Õ«¡¥·¥ß ®“°¢âÕ¡Ÿ≈‡∫◊ÈÕßμâππ’È· ¥ß„Àâ‡ÀÁπ«à“ ¢â“«æ◊Èπ‡¡◊Õß‰∑¬¡’≈—°…≥–°“√ √â“ß·ªÑß
∑’Ë¡’·Õ¡‘‚≈  Ÿß´÷ËßÕ“®π”‰ª„™â„π°“√ª√—∫ª√ÿßæ—π∏ÿå‡æ◊ËÕ°“√æ—≤π“æ—π∏ÿå¢â“«‡æ◊ËÕ ÿ¢¿“æμàÕ‰ª„πÕπ“§μ
°“√®—¥·∫àß°≈ÿà¡¢â“«‰¥â‡ªìπ 4 °≈ÿà¡π’È Õ¥§≈âÕß°—∫°“√®—¥·∫àß°≈ÿà¡¢â“«μ“¡∑’Ë National Bureau
of Agricultural Commodity and Food Standards [10] ‰¥â®—¥·∫àß°≈ÿà¡¢â“«μ“¡ª√‘¡“≥·Õ¡‘‚≈ ‡ªìπ 4
°≈ÿà¡ ‰¥â·°à °≈ÿà¡¢â“«‡Àπ’¬«∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈ μË” °≈ÿà¡¢â“«‡®â“∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈ μË” °≈ÿà¡¢â“«‡®â“∑’Ë¡’
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∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈ ª“π°≈“ß √Õß≈ß¡“§◊Õ°≈ÿà¡¢â“«‡®â“∑’Ë¡’ª√‘¡“≥·Õ¡‘‚≈  Ÿß °≈ÿà¡¢â“«‡Àπ’¬«∑’Ë¡’ª√‘¡“≥
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